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(57)Abstract: 

PURPOSE: To secure safety by using a simple and 
compact mechanism. 

CONSTITUTION: A hook arm 58 capable of abutting on a 
shutter member 45 coupled with a solenoid 42 and 
closing an optical path is rotatably supported with a 
shaft 54 as center. A fin element 62 is attached to the 
tip of the shaft 54 and a tension spring 64 whose 
energizing force is larger than that of a spring for return 
44 of the solenoid 42 is coupled with a lower fin 60b. For 
instance, a push rod 68 capable of abutting on an upper 
fin 60a is attached to one side of an optional 
interchangeable unit 66 such as an aperture-stop unit. 
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* NOTICES * 

JPO and NCI PI are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] In the lighting system for microscopes which possesses the body of a microscope 
which contains a field-diaphragm unit, an aperture-diaphragm unit, and a filter switch unit at 
least on an optical path until it results [ from the light source ] in a sample As opposed to said 
body of a microscope At least one illumination-light study system unit in which attachment and 
detachment and exchange are possible. The electric shutter equipment which has the electro- 
technical element which operates electrically the shutter member which opens and closes said 
optical path at the time of said illumination-light study system unit insertion and detachment, 
and this shutter member. The lighting system for microscopes characterized by providing the 
mechanical device mechanically connected with said shutter member, and the external device 
which operates said mechanical device from the outside of said body of a microscope so that 
said shutter member may open and close said optical path according to insertion and 
detachment of said illumination-light study system unit. 



[Translation done.] 
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1. This document has been translated by computer. So the translation may not reflect the original 
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2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DETAILED DESCRIPTION 

[Detailed Description of the Invention] 
[0001] 

[Industrial Application] This invention relates to the lighting system equipped with shutter 

equipment for optical microscopes. 

[0002] 

[Description of the Prior Art] It is common that the shutter equipment which opens and closes 
the optical path of an illumination-light study system for illumination-light control is 
conventionally formed especially in incident light fluorescence observation also in an optical 
microscope from a viewpoint of protection over the tenebrescence prevention and the sample by 
the superfluous exposure of the fluorescence to the sample at the time of fluorescence 
observation. 

[0003] For example, an interlocking device is formed between a filter block and the shutter 
member of shutter equipment, and the shutter equipment which becomes unable to open and 
close a shutter member mechanically according to the force from the outside which human being 
gives is indicated by JP,62-1691 1,U ("the 1st conventional example" is called hereafter). 
[0004] Moreover, a mechanical device is electrically operated using an external device, and the 
electric shutter equipment which can open and close a shutter is indicated by JP,63-189847,A 
("the 2nd conventional example" is called hereafter). 

[0005] There is also electric shutter equipment which furthermore improves the 2nd 
conventional example and operates by a certain sensor. 

[0006] Next, the example of a configuration of a common optical microscope is shown in drawing 
1 . 

[0007] a sign 1 and a sign 1 1 — for example, the light source like a halogen lamp or a mercury 
lamp, a sign 2, and a sign 12 — a collector lens, a sign 3, and a sign 13 — for example, the filter, 
the sign 5, and sign 16 for modulated light in a well-known electric shutter for illumination-light 
control, a sign 4, and a sign 14 which are indicated by the 2nd conventional example — in a 
condenser lens and a sign 8 a stage and a sign 9 show a sample and. as for a field diaphragm, a 
sign 6, and a sign 15, a sign 10 shows an aperture diaphragm and a sign 7 ] objective lens, 
respectively. Moreover, a sign 1 7 shows the cube unit held possible [ change-over insertion and 
detachment in an optical path ] according to the speculum method, and has for example, a 
fluorescence cube (an excitation filter, a dichroic mirror, absorption filter), an incident light light 
field cube (half mirror) or an incident light dark field cube (extracting mirror), etc. as this unit. In 
order for a sign 18 to accept to an image formation lens, and for a sign 19 to accept the need 
and to switch an optical path to an observation system or a photography system, in the ocular 
for photography, and a sign 22, a microscope frame and a sign 23 show the power source of the 
light source 1 1 , and, as for the beam splitter and sign 20 which have been arranged possible 
[ insertion and detachment in an optical path ], a sign 24 shows [ an ocular and a sign 21 ] a 
body power source. 

[0008] When performing the usual incident light fluorescence observation, it is condensed with 
the collector lens 12, and the light which came out from the light source 1 1 is led to a shutter 
13, and is controlled by closing motion here. It is ********** to the fluorescence cube which an 
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aperture diaphragm 15 and a field diaphragm 16 will be passed, and will be an example of the 
cube unit 17 if opened. This fluorescence cube is equipped with the excitation filter 25, the 
dichroic mirror 26. and the absorption filter 27. a field diaphragm 1 6 — **** — him — **** — 
an absorption filter 27 — a passage — a dichroic mirror 26 — reflecting — having — an 
objective lens 10 — a sample 9 — ********** — a sample 9 is excited. The fluorescence 
emitted from this sample 9 is ********** to the eyepiece optical system or photograph optical 
system which it is condensed with an objective lens 10, and a dichroic mirror 26 and an 
absorption filter 27 are passed, and it is condensed with the image formation lens 18, and is not 
illustrated. 

[0009] As for field diaphragms 5 and 16 and aperture diaphragms 6 and 15, being fixed is 
common also in the illumination-light study system in an above-mentioned configuration. As 
mentioned above as an exchangeable illumination-light study system cube unit on the other 
hand, a fluorescence cube, an incident light light field cube, an incident light dark field cube, etc, 
are raised. 

[0010] Usually, although observation is performed with the above configurations, the case where 
a special configuration is taken depending on application can be considered. For example, by the 
usual field diaphragm, a pinhole is placed instead of being a field diaphragm 16, since a limitation 
is in the diameter of min to limit the excitation light exposure range on a sample to the degree of 
pole. Moreover, in order to put in the lighting of laser etc, from the illumination-light way middle 
to give a certain actuation with laser etc. to a sample before observation (Fluorescence 
Recovery after Photobleaching etc.). a half mirror, a dichroic mirror, etc. are placed into an 
optical path. Moreover, when it is except fluorescence observation and uses the above- 
mentioned illumination-light study system, contrast may be given to fluorescence from a sample. 
In order to acquire contrast, an aperture diaphragm is usually narrowed down, but in using a 
twice [ high ] as many objective lens as this etc., in order to raise effectiveness further, a 
pinhole may be established in the location of an aperture diaphragm. 

[001 1] In order to satisfy such applicatons. as shown in drawing 2 , a configuration's not only 
changed easily, but it can add easily the function like Japanese Patent Application No. No. 
317100 [ three to ] by these people by replacing each function the whole unit to a unit 
configuration, then the body frame 22. The mirror unit in which it extracted and the unit and the 
pinhole unit in which the sign 32 included the pinhole 35 also containing the breaker style which 
does not illustrate the sign 31 of drawing 2 including an aperture diaphragm 15 or a field 
diaphragm 16, and the sign 33 contained the half mirror or the dichroic mirror 36 is shown. By 
attaching these units in the anchoring section 34 of a body frame, it is inserted all over an 
illumination-light way, and the optical function corresponding to the above various applications is 
achieved. 

[0012] In addition, the application shown in drawing 2 is an example, and should just be an object 
which achieves a function by inserting in an optical path. 

[0013] Considering the condition of having removed the above-mentioned unit here, the hole of 
the anchoring section 34 is opening the body frame side, and the optical path serves as 
nakedness. In this case, when the thing of high brightness like especially a mercury-vapor lamp 
and high energy is used as the light source 11 as it is in the condition which the light source 1 1 
turned on, the inside of an optical path is a remarkable elevated temperature, and when a hand 
etc. is put in accidentally, there is a danger of getting iryured. Moreover, since a lot of 
ultraviolet-rays light has come out at the time of incident light fluorescence observation, when it 
continues basking in leakage light, there is risk of doing damage to the body. However, since a 
certain amount of time amount is taken to be stabilized, a lamp life also becomes short and the 
discharge tubes, such as a mercury-vapor lamp, do not turn to repeating flashing, it is desirable 
[ for this reason, at the time of unit exchange, it must cope with turning off a power source etc., 
but ] for as to have made the light switch on. 

[0014] So, in case a unit is removed, it is possible to close the electric shutter 13 shown in 
dra wing 1 . That is, attachment and detachment of said unit are sensed by a certain electric 
sensor which is not illustrated, and if it energizes to the solenoid which drives a shutter member, 
since the illumination light can be intercepted in the case of unit exchange, safety is secured 
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when exchanging the unit of an optical-path lower stream of a river from a shutter. 
[0015] However, since the power source of a sensor and an electric shutter is being interlocked 
with the power source by the side of a body when moving a shutter member electrically by 
sensing of an electric sensor in this way, if the power source by the side of a body is shut off, 
effect is not taken at all. Generally, whenever [ luminosity /, such as a mercury-vapor lamp, ], 
the light source has the independent power source 23, and lighting of it is attained regardless of 
the power source of a body. Moreover, in the field which measures the minute current of 
samples, such as electrophysiology, since it becomes a noise, a body is turned off and 
observation is performed. Thus, under the situation of turning off and using the power source of 
a body, safety is not securable with electric actuation at the time of unit exchange. 
[0016] Moreover, it may change into the condition of having opened the optical path, with the 
light source given without taking down a shutter, while the shutter equipment only using a 
mechanical device had bad operability and the light source had stuck, without using an electric 
means, and unit exchange may be carried out. 

[0017] It aims at offering the lighting system for microscopes with which safety was secured by 
using an easy and small device, this invention having been made in view of the above actual 
condition, and maintaining the effectiveness of a Prior art. In a detail , an aperture diaphragm and 
a field diaphragm take a unit configuration , and illumination light study system cube units , such 
as a dichroic mirror , and exchange be possible in it , and regardless of a power source , it 
interlock at the time of unit exchange , a ****** shutter open and close , and it aim at offer the 
lighting system for microscopes possessing the electric shutter of a device easy [ a 
configuration which do not make the leakage light of the light source which have damage in a 
speculum top or the body , and the harmless light source emit ] , and mechanical . 
[0018] 

[Means for Solving the Problem] Therefore, this invention is set to the lighting system for 
microscopes which possesses the body of a microscope which contains a field-diaphragm unit, 
an aperture-diaphragm unit, and a filter switch unit at least on an optical path until it results 
[ from the light source ] in a sample. As opposed to said body of a microscope At least one 
illumination-light study system unit in which attachment and detachment and exchange are 
possible, The electric shutter equipment which has the electro-technical element which operates 
electrically the shutter member which opens and closes said optical path at the time of said 
illumination-light study system unit insertion and detachment, and this shutter member, The 
lighting system for microscopes characterized by providing the mechanical device mechanically 
connected with said shutter member, and the external device which operates said mechanical 
device from the outside of said body of a microscope so that said shutter member may open and 
close said optical path according to insertion and detachment of said illunriihation-light study 
system unit. 
[0019] 

[Function] In case the body of a microscope inserts [ unit / illumination-light study system ], an 
optical path is mainly opened and closed by electric shutter equipment. For example, when 
electric shutter equipment does not operate, and an external device operates a mechanical 
device at the time of insertion and detachment of an illumination-light study system unit, a 
shutter is moved, and an optical path is opened [ since the body of a microscope is turned off ] 
and closed. 
[0020] 

[Example] With reference to an accompanying drawing, one example of this invention is explained 
below. 

[0021] Drawing 3 shows the electric shutter equipment 40 used for the lighting system for 
microscopes of the 1st example of this invention. In addition, since the configuration of those 
other than the electric shutter equipment 40 circumference has taken the almost same 
configuration as the conventional lighting system explained by drawing 1 and drawing 2 , the 
lighting system of this example explains only the configuration of the electric shutter equipment 
40 circumference by this example. 

[0022] This electric shutter equipment 40 has the shutter base 41. This shutter base 41 is being 
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fixed to the body frame of a lighting system. The solenoid 42 is being fixed to this shutter base 
41, This solenoid 42 has the plunger 43 and this plunger 43 is movable between the suction 
location by the side of a solenoid 42, and the return location which projects from a solenoid 42. If 
energization is made by the solenoid 42, a plunger 43 will be attracted in an electromagnetic 
operation of a solenoid 42 in a suction location. Between this plunger 43 and solenoid 42. the 
spring 44 for a return which consists of a compression coil spring is arranged. This halt of the 
energization to a solenoid 42 returns a plunger 43 to a return location. 

[0023] The end face section of the lever 46 of the shutter member 45 is supported pivotably by 
the point of a plunger 43. Fitting of the shaft 48 fixed to the shutter base 41 is carried out to the 
section in the middle of this lever 46, and the lever 46 is supported by the shutter base 41 
rotatable centering on this shaft 48. The disc-like shutter plate 50 is formed in the point of a 
lever 46 in one. 

[0024] In the condition of not energizing to a solenoid 42, since the plunger 43 is brought to the 
return location according to the energization force of the spring 44 for a return, the shutter 
member 45 is held in the location from which it separated from the optical path as a continuous 
line showed drawing 3 . By energizing to a solenoid 42, a plunger 43 resists the energization 
force of the spring 44 for a return, it is drawn in in a suction location, and the shutter member 45 
moves to the location which rotates a shaft 48 as a core and is shown according to the two-dot 
chain line in drawing. In this location, the shutter plate 50 is inserted into an optical path, and 
intercepts a beam of light 

[0025] The mechanical breaker style and mechanical external device which are interlocked with 
such electric shutter equipment 40 are shown in drawing 4 . 

[0026] As shown in (A) of drawing 4 , the mechanical breaker style 52 has the revolving shaft 54. 
Bearing of this revolving shaft 54 is carried out pivotable by the bearing 56 fixed to the body 
frame. The end section of this revolving shaft 54 is located near the solenoid 42, and the hook 
arm 58 which can contact the lever 46 of the shutter member 45 has fixed in this end section. 
This hook arm 58 is rotated by the revolving shaft 54 and one. 

[0027] In the other end of a revolving shaft 54. the fin element 62 which has the upper part and 
two fins 60a and 60b which extended caudad, respectively has fixed. The end section of an 
extension spring 64 is connected with fin 60b of the lower part of this fin element 62. The other 
end of this hauling coiled spring 64 has fixed on the body of a lighting system which is not 
illustrated. 

[0028] The push rod 68 fixed to one side face of the unit 66 of the arbitration of the 
exchangeable units shown in drawing 2 and contact are possible for upper fin 60a of the fin 
element 62. This push rod 64 constitutes a part of external device. 
[0029] The operation is explained in the above configuration. The configuration of this 
mechanical breaker style 52 is used together with electric shutter equipment 40, is prepared, and 
as shown in (A) of drawing 4 , in the condition that the unit 66 of arbitration is inserted in the 
optical path, upper fin 60a is pushed by the push rod 68, and it is in the condition of the 
revolving shaft 54 having pulled and having rotated against the energization force of coiled spring 
64. Consequently, the hook arm 58 is estranged from the lever 46 of the shutter member 45. and 
electric actuation of arbitration is possible for electric shutter equipment 40. 
[0030] In order to exchange a unit 66 in this condition, when a unit 66 is removed from an optical 
path, a push rod 68 estranges from upper fin 60a, the fin element 62 pulls, and it rotates 
according to the energization force of coiled spring 64. Then, as shown in (B) of drawing 4 , a 
revolving shaft 54 rotates with the fin element 62. and, as for a revolving shaft 54 and the hook 
arm 58 of one. this lever 46 is rotated in contact with the lever 46 of the shutter member 45. In 
this case, by setting up the ability of the hauling coiled spring 64 so that the ability of the spring 
44 (refer to (B) of drawing 4 ) for a return of a solenoid 42 may be excelled, a lever 46 is rotated 
until a plunger 43 reaches a suction location. That is, a lever 46 and the shutter plate 50 formed 
in one are inserted in an optical path, and intercepts light. 

[0031] Furthermore, when the unit 66 of arbitration is inserted again, fin 60a is pushed by the tip 
of a push rod 68, and when the hook arm 58 rotates through the fin element 62 and a revolving 
shaft 54, the shutter plate 50 is automatically removed rather than an optical path according to 
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an operation of return and the spring 44 for a return by the condition which shows the hook arm 
58 in (A) of drahwmg 4 . 

[0032] According to the operation like It is not scrupulous off, and ON of the power source 
of a body, and where the unit of arbitration is removed, since a shutter is closed, the safety at 
the time of unit exchange of arbitration is secured. Moreover, in the condition that the unit is 
inserted, the function of electric shutter equipment is not spoiled at all. Moreover, since the 
electric shutter equipment which is in an optical path conventionally is used, it ends by space- 
saving optically. Since such electric shutter equipment is combined with the easy mechanical 
device, it is cheap. 

[0033] Next, the 2nd example is explained using drawing 5 thru/or drawing 7 . In addition, the 
same reference mark is given to the same member as the thing in the 1st example, and only a 
different place is explained. 

[0034] It is possible that it uses the configuration of the 1st example according to the **** 
application which has, generally all over an illumination-light way, arranged three units of the 
field-diaphragm unit 16, the aperture-diaphragm unit 15, and the filter change unit 14 at least as 
shown in dra wing 1 , and was mentioned above, combining although the mechanical breaker style 
52 acts only on one specific unit. That is, safety must be secured also in case which of two or 
more units is detached and attached 

[0035] This example corresponds to such a request. That is, this example has the mechanical 
breaker style 52 which can respond to plurality 66 (66a. 66b, 66c), for example, three units, as 
shown in drawing 6 . 

[0036] The revolving shaft 54 of this device 52 is supported by two bearings 56 pivotable. As 
shown in (A) of drawing 6 , it projects in the bottom peripheral surface of this revolving shaft 54, 
and the piece 70 is formed in it. The end section of the hauling coiled spring 64 is connected 
with this piece 70 of a protrusion. 

[0037] As shown in drawing 5 , three fins 60 (60a. 60b. 60c) arranged in the location 
corresponding to three units 66 are formed in the upper peripheral surface of a revolving shaft 
54. On these fins 60, the end face section of three compression coil springs 72 (72a, 72b, 72c) 
has fixed, respectively. In the point of these compression coil springs 72, three pieces 74 (74a, 
74b, 74c) of contact which the push rod 68 (68a, 68b, 68c) of a unit 60 can contact have fixed, 
respectively. By the guidance means which is not illustrated, the piece 74 of these contact is 
guided so that it may be movable only in the migration direction of a push rod 68. Other 
configurations are the same as that of the 1st example. 

[0038] The operation is shown in the above configuration. It is maintained at the condition which 
shows a revolving shaft 54 in (A) of (A) of drawing 6 , and drawing 7 if it is set up so that 
resultant force of three compression coil springs 72 may pull since the push rod 68 is pushing 
the piece 74 of contact as shown in (A) of drawing 5 and drawing 6 in the condition that both 
three units 66 are inserted in the optical path, and the ability of the spring coil 64 may be 
excelled, and the hook arm 58 does not affect the shutter member 45 at all. 
[0039] Supposing it extracts unit 66of one unit of arbitration, for example, center, b here, 
resultant force with three springs 72 will decrease, if ability of each compression coil spring 72 is 
set to A here and ability of the hauling coiled spring 64 is set to F — A+A+A>F and — A+A<F 
namely, — If an ability setup is carried out so that it may become A+A<F<A+A+A, when a unit 
escapes from at least one, it pulls and the ability F of a spring 64 excels, and a revolving shaft 54 
rotates, and it will rotate the hook arm 58, hooking the shutter member 45. That is. the hook arm 
58 is rotated until it is maintained at the condition which shows in (B) of drawing 6 , and (B) of 
d rawing 7 . 

[0040] In this condition, the shutter plate 50 of the shutter member 45 is inserted in an optical 
path, and intercepts light. Moreover, it is the same operation even when a unit 66 falls out to or 
more two coincidence. If all three units 66 will be again inserted in an optical path, return and the 
shutter member 45 will be in the condition which shows a revolving shaft 54 in (A) of drawing 6 , 
and (A) of drawing 7 in a free condition. 

[0041] According to such a device, even if a unit is plurality, safety is secured in case the unit of 
an arbitrary throat is exchanged, moreover — since the electric shutter equipment originally 
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arranged optically was used together and it has realized by the easy device — space-saving — 
and it is cheap. 

[0042] Moreover, although this example explained the breaker style 52 corresponding to three 
units, it is clear that it can be coped with by the same device also to still more numbers than 
this or a small number of units. 

[0043] Moreover, although the two above-mentioned examples mainly explained epi-illumination, 

it is completely same that it is applicable also in transmitted illumination. 

[0044] 

[Effect of the Invention] In the lighting system which carried out unitization of the function of 
arbitration, the safety to the illumination light is always secured irrespective of turning on and off 
of a body power source in the case of unit exchange. Since reservation of this safety is 
performed by utilizing the electric shutter equipment used in the conventional technique, it can 
constitute equipment space-saving and cheaply. 



[Translation done.] 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1 This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 

TECHNICAL FIELD 

[Industrial Application] This invention relates to the lighting system equipped with shutter 
equipment for optical microscopes. 

[Translation done.] 
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* NOTICES * 

JPO and NCI PI are not responsible for any 
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1 This document has been translated by computer. So the translation may not reflect the original 
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2.**** shows the word which can not be translated. 
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PRIOR ART 



[Description of the Prior Art] It is common that the shutter equipment which opens and closes 
the optical path of an illumination-light study system for illumination-light control is 
conventionally formed especially in incident light fluorescence observation also in an optical 
microscope from a viewpoint of protection over the tenebrescence prevention and the sample by 
the superfluous exposure of the fluorescence to the sample at the time of fluorescence 
observation. 

[0003] For example, an interlocking device is formed between a filter block and the shutter 
member of shutter equipment, and the shutter equipment which becomes unable to open and 
close a shutter member mechanically according to the force from the outside which human being 
gives is indicated by JP,62-1691 1,U ("the 1st conventional example" is called hereafter). 
[0004] Moreover, a mechanical device is electrically operated using an external device, and the 
electric shutter equipment which can open and close a shutter is indicated by JP.63-189847.A 
("the 2nd conventional example" is called hereafter). 

[0005] There is also electric shutter equipment which furthermore improves the 2nd 
conventional example and operates by a certain sensor. 

[0006] Next, the example of a configuration of a common optical microscope is shown in drawing 
1 

[0007] a sign 1 and a sign 1 1 — for example, the light source like a halogen lamp or a mercury 
lamp, a sign 2, and a sign 12 — a collector lens, a sign 3, and a sign 13 — for example, the filter, 
the sign 5, and sign 16 for modulated light in a well-known electric shutter for illumination-light 
control, a sign 4, and a sign 14 which are indicated by the 2nd conventional example — in a 
condenser lens and a sign 8 a stage and a sign 9 show a sample and, as for a field diaphragm, a 
sign 6, and a sign 15, a sign 10 shows an aperture diaphragm and a sign 7 ] objective lens, 
respectively. Moreover, a sign 1 7 shows the cube unit held possible [ change-over insertion and 
detachment in an optical path ] according to the speculum method, and has for example, a 
fluorescence cube (an excitation filter, a dichroic mirror, absorption filter), an incident light light 
field cube (half mirror) or an incident light dark field cube (extracting mirror), etc. as this unit. In 
order for a sign 18 to accept to an image formation lens, and for a sign 19 to accept the need 
and to switch an optical path to an observation system or a photography system, in the ocular 
for photography, and a sign 22, a microscope ft-ame and a sign 23 show the power source of the 
light source 11, and, as for the beam splitter and sign 20 which have been arranged possible 
[ insertion and detachment in an optical path ], a sign 24 shows [ an ocular and a sign 21 ] a 
body power source. 

[0008] When performing the usual incident light fluorescence observation, it is condensed with 
the collector lens 12, and the light which came out from the light source 1 1 is led to a shutter 
13, and is controlled by closing motion here. It is sMc******** to the fluorescence cube which an 
aperture diaphragm 15 and a field diaphragm 16 will be passed, and will be an example of the 
cube unit 1 7 if opened. This fluorescence cube is equipped with the excitation filter 25, the 
dichroic mirror 26. and the absorption filter 27. a field diaphragm 16 — **** — him — **** — 
an absorption filter 27 — a passage — a dichroic mirror 26 — reflecting — having — an 
objective lens 10 — a sample 9 — — q sample 9 is excited. The fluorescence 
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emitted from this sample 9 is ********** to the eyepiece optical system or photograph optical 
system which it is condensed with an objective lens 10, and a dichroic mirror 26 and an 
absorption filter 27 are passed, and it is condensed with the image formation lens 18, and is not 
illustrated. 

[0009] As for field diaphragms 5 and 16 and aperture diaphragms 6 and 15, being fixed is 
common also in the illumination-light study system in an above-mentioned configuration. As 
mentioned above as an exchangeable illumination-light study system cube unit on the other 
hand, a fluorescence cube, an incident light light field cube, an incident light dark field cube, etc. 
are raised. 

[0010] Usually, although observation is performed with the above configurations, the case where 
a special configuration is taken depending on application can be considered. For example, by the 
usual field diaphragm, a pinhole is placed instead of being a field diaphragm 16, since a limitation 
is in the diameter of min to limit the excitation light exposure range on a sample to the degree of 
pole. Moreover, in order to put in the lighting of laser etc. from the illumination-light way middle 
to give a certain actuation with laser etc. to a sample before observation (Fluorescence 
Recovery after Photobleaching etc.), a half mirror, a dichroic mirror, etc. are placed into an 
optical path. Moreover, when it is except fluorescence observation and uses the above- 
mentioned illumination-light study system, contrast may be given to fluorescence from a sample. 
In order to acquire contrast an aperture diaphragm is usually narrowed down, but in using a 
twice [ high ] as many objective lens as this etc., in order to raise effectiveness further, a 
pinhole may be established in the location of an aperture diaphragm. 

[001 1] In order to satisfy such applications, as shown in drawing 2 , a configuration is not only 
changed easily, but it can add easily the function like Japanese Patent Application No. No. 
317100 [ three to ] by these people by replacing each function the whole unit to a unit 
configuration, then the body frame 22. The mirror unit in which it extracted and the unit and the 
pinhole unit in which the sign 32 included the pinhole 35 also containing the breaker style which 
does not illustrate the sign 31 of drawing 2 including an aperture diaphragm 15 or a field 
diaphragm 1 6, and the sign 33 contained the half mirror or the dichroic mirror 36 is shown. By 
attaching these units in the anchoring section 34 of a body frame, it is inserted all over an 
illumination-light way, and the optical function corresponding to the above various applications is 
achieved. 

[0012] In addition, the application shown in drawing 2 is an example, and should just be an object 
which achieves a function by inserting in an optical path. 

[0013] Considering the condition of having removed the above-mentioned unit here, the hole of 
the anchoring section 34 is opening the body frame side, and the optical path serves as 
nakedness. In this case, when the thing of high brightness like especially a mercury-vapor lamp 
and high energy is used as the light source 1 1 as it is in the condition which the light source 1 1 
turned on, the inside of an optical path is a remari^able elevated temperature, and when a hand 
etc. is put in accidentally, there is a danger of getting injured. Moreover, since a lot of 
ultraviolet-rays light has come out at the time of incident light fluorescence observation, when it 
continues basking in leakage light, there is risk of doing damage to the body. However, since a 
certain amount of time amount is taken to be stabilized, a lamp life also becomes short and the 
discharge tubes, such as a mercury-vapor lamp, do not turn to repeating flashing, it is desirable 
[ for this reason, at the time of unit exchange, it must cope with turning off a power source etc., 
but ] for as to have made the light switch on. 

[0014] So, in case a unit is removed, it is possible to close the electric shutter 13 shown in 
draw ing 1 . That is, attachment and detachment of said unit are sensed by a certain electric 
sensor which is not illustrated, and if it energizes to the solenoid which drives a shutter member, 
since the illumination light can be intercepted in the case of unit exchange, safety is secured 
when exchanging the unit of an optical-path lower stream of a river from a shutter 
[0015] However, since the power source of a sensor and an electric shutter is being inteHocked 
with the power source by the side of a body when moving a shutter member electrically by 
sensing of an electric sensor in this way, if the power source by the side of a body is shut off. 
effect is not taken at all. Generally, whenever [ luminosity /, such as a mercury-vapor lamp, ], 
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the light source has the independent power source 23, and lighting of it is attained regardless of 
the power source of a body. Moreover, in the field which measures the minute current of 
samples, such as electrophysiology, since it becomes a noise, a body is turned off and 
observation is performed. Thus, under the situation of turning off and using the power source of 
a body, safety is not securable with electric actuation at the time of unit exchange. 
[0016] Moreover, it may change into the condition of having opened the optical path, with the 
light source given without taking down a shutter, while the shutter equipment only using a 
mechanical device had bad operability and the light source had stuck, without using an electric 
means, and unit exchange may be carried out. 

[0017] It aims at offering the lighting system for microscopes with which safety was secured by 
using an easy and small device, this invention having been made in view of the above actual 
condition, and maintaining the effectiveness of a Prior art. In a detail . an aperture diaphragm and 
a field diaphragm take a unit configuration . and illumination light study system cube units . such 
as a dichroic mirror , and exchange be possible in it . and regardless of a power source , it 
interlock at the time of unit exchange . a ****** shutter open and close . and it aim at offer the 
lighting system for microscopes possessing the electric shutter of a device easy [ a 
configuration which do not make the leakage light of the light source which have damage in a 
speculum top or the body , and the harmless light source emit ] , and mechanical . 
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EFFECT OF THE INVENTION 

[Effect of the Invention] In the lighting system which carried out unitization of the function of 
arbitration, the safety to the illumination light is always secured irrespective of turning on and off 
of a body power source in the case of unit exchange. Since reservation of this safety is 
performed by utilizing the electric shutter equipment used in the conventional technique, it can 
constitute equipment space-saving and cheaply. 
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MEANS 

[Means for Solving the Problem] Therefore, this invention is set to the lighting system for 
microscopes which possesses the body of a microscope which contains a field-diaphragm unit, 
an aperture-diaphragm unit, and a filter switch unit at least on an optical path until it results 
[ from the light source ] in a sample. As opposed to said body of a microscope At least one 
illumination-light study system unit in which attachment and detachment and exchange are 
possible. The electric shutter equipment which has the electro-technical element which operates 
electrically the shutter member which opens and closes said optical path at the time of said 
illumination-light study system unit insertion and detachment, and this shutter member. The 
lighting system for microscopes characterized by providing the mechanical device mechanically 
connected with said shutter member, and the external device which operates said mechanical 
device from the outside of said body of a microscope so that said shutter member may open and 
close said optical path according to insertion and detachment of said illumination-light study 
system unit. 
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OPERATION 



[Function] In case the body of a microscope inserts [ unit / illumination-light study system ], an 
optical path is mainly opened and closed by electric shutter equipment. For example, when 
electric shutter equipment does not operate, and an external device operates a mechanical 
device at the time of insertion and detachment of an illumination-light study system unit, a 
shutter is moved, and an optical path is opened [ since the body of a microscope is turned off ] 
and closed. 
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EXAMPLE 



[Example] With reference to an accompanying drawing, one example of this invention is explained 
below. 

[0021] Drawing 3 shows the electric shutter equipment 40 used for the lighting system for 
microscopes of the 1st example of this invention. In addition, since the configuration of those 
other than the electric shutter equipment 40 circumference has taken the almost same 
configuration as the conventional lighting system explained by drawing 1 and drawing 2 , the 
lighting system of this example explains only the configuration of the electric shutter equipment 
40 circumference by this example. 

[0022] This electric shutter equipment 40 has the shutter base 41. This shutter base 41 is being 
fixed to the body frame of a lighting system. The solenoid 42 is being fixed to this shutter base 
41. This solenoid 42 has the plunger 43 and this plunger 43 is movable between the suction 
location by the side of a solenoid 42, and the return location which projects from a solenoid 42. If 
energization is made by the solenoid 42, a plunger 43 will be attracted in an electromagnetic 
operation of a solenoid 42 in a suction location. Between this plunger 43 and solenoid 42, the 
spring 44 for a return which consists of a compression coil spring is arranged. This halt of the 
energization to a solenoid 42 returns a plunger 43 to a return location. 

[0023] The end face section of the lever 46 of the shutter member 45 is supported pivotably by 
the point of a plunger 43. Fitting of the shaft 48 fixed to the shutter base 41 is carried out to the 
section in the middle of this lever 46, and the lever 46 is supported by the shutter base 41 
rotatable centering on this shaft 48. The disc-like shutter plate 50 is formed in the point of a 
lever 46 in one. 

[0024] In the condition of not energizing to a solenoid 42, since the plunger 43 is brought to the 
return location according to the energization force of the spring 44 for a return, the shutter 
member 45 is held in the location from which it separated from the optical path as a continuous 
line showed drawing 3 . By energizing to a solenoid 42, a plunger 43 resists the energization 
force of the spring 44 for a return, it is drawn in in a suction location, and the shutter member 45 
moves to the location which rotates a shaft 48 as a core and is shown according to the two-dot 
chain line in drawing. In this location, the shutter plate 50 is inserted into an optical path, and 
intercepts a beam of light. 

[0025] The mechanical breaker style and mechanical external device which are interlocked with 
such electric shutter equipment 40 are shown in drawing 4 . 

[0026] As shown in (A) of drawing 4 . the mechanical breaker style 52 has the revolving shaft 54. 
Bearing of this revolving shaft 54 is carried out pivotable by the bearing 56 fixed to the body 
frame. The end section of this revolving shaft 54 is located near the solenoid 42, and the hook 
arm 58 which can contact the lever 46 of the shutter member 45 has fixed in this end section. 
This hook arm 58 is rotated by the revolving shaft 54 and one. 

[0027] In the other end of a revolving shaft 54, the fin element 62 which has the upper part and 
two fins 60a and 60b which extended caudad, respectively has fixed. The end section of an 
extension spring 64 is connected with fin 60b of the lower part of this fin element 62. The other 
end of this hauling coiled spring 64 has fixed on the body of a lighting system which is not 
illustrated. 
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[0028] The push rod 68 fixed to one side face . of the unit 66 of the arbitration of the 
exchangeable units shown in draw ing 2 and contact are possible for upper fin 60a of the fin 
elenr>ent 62. This push rod 64 constitutes a part of external device. 
[0029] The operation is explained in the above configuration. The configuration of this 
mechanical breaker style 52 is used together with electric shutter equipment 40, is prepared, and 
as shown in (A) of drawin g 4 , in the condition that the unit 66 of arbitration is inserted in the 
optical path, upper fin 60a is pushed by the push rod 68, and it is in the condition of the 
revolving shaft 54 having pulled and having rotated against the energization force of coiled spring 
64. Consequently, the hook arm 58 is estranged from the lever 46 of the shutter member 45, and 
electric actuation of arbitration is possible for electric shutter equipment 40. 
[0030] In order to exchange a unit 66 in this condition, when a unit 66 is removed from an optical 
path, a push rod 68 estranges from upper fin 60a. the fin element 62 pulls, and it rotates 
according to the energization force of coiled spring 64. Then, as shown in (B) of drawing 4 , a 
revolving shaft 54 rotates with the fin element 62, and, as for a revolving shaft 54 and the hook 
arm 58 of one, this lever 46 is rotated in contact with the lever 46 of the shutter member 45. In 
this case, by setting up the ability of the hauling coiled spring 64 so that the ability of the spring 
44 (refer to (B) of drawing 4 ) for a return of a solenoid 42 may be excelled, a lever 46 is rotated 
until a plunger 43 reaches a suction location. That is, a lever 46 and the shutter plate 50 formed 
in one are inserted in an optical path, and intercepts light 

[0031] Furthermore, when the unit 66 of arbitration is inserted again, fin 60a is pushed by the tip 
of a push rod 68. and when the hook arm 58 rotates through the fin element 62 and a revolving 
shaft 54, the shutter plate 50 is automatically removed rather than an optical path according to 
an operation of return and the spring 44 for a return by the condition which shows the hook arm 
58 in (A) of drawing 4 . 

[0032] According to the operation like ****. it is not scrupulous off, and ON of the power source 
of a body, and where the unit of arbitration is removed, since a shutter is closed, the safety at 
the time of unit exchange of arbitration is secured Moreover, in the condition that the unit is 
inserted, the function of electric shutter equipment is not spoiled at all. Moreover, since the 
electric shutter equipment which is in an optical path conventionally is used, it ends by space- 
saving optically. Since such electric shutter equipment is combined with the easy mechanical 
device, it is cheap. 

[0033] Next, the 2nd example is explained using drawing 5 thru/or drawing 7 . In addition, the 
same reference mark is given to the same member as the thing in the 1st example, and only a 
different place is explained. 

[0034] It is possible that it uses the configuration of the 1st example according to the **** 
application which has. generally all over an illumination-light way, arranged three units of the 
field-diaphragm unit 16. the aperture-diaphragm unit 15, and the filter change unit 14 at least as 
shown in drawing 1 , and was mentioned above, combining although the mechanical breaker style 
52 acts only on one specific unit. That is, safety must be secured also in case which of two or 
more units is detached and attached. 

[0035] This example corresponds to such a request That is, this example has the mechanical 
breaker style 52 which can respond to plurality 66 (66a. 66b, 66c), for example, three units, as 
shown in drawing 6 . 

[0036] The revolving shaft 54 of this device 52 is supported by two bearings 56 pivotable. As 
shown in (A) of drawing 6 , it projects in the bottom peripheral surface of this revolving shaft 54, 
and the piece 70 is formed in it. The end section of the hauling coiled spring 64 is connected 
with this piece 70 of a protrusion. 

[0037] As shown in drawing 5 . three fins 60 (60a, 60b. 60c) arranged in the location 
corresponding to three units 66 are formed in the upper peripheral surface of a revolving shaft 
54. On these fins 60, the end face section of three compression coil springs 72 (72a. 72b, 72c) 
has fixed, respectively. In the point of these compression coil springs 72, three pieces 74 (74a, 
74b, 74c) of contact which the push rod 68 (68a, 68b, 68c) of a unit 60 can contact have fixed, 
respectively. By the guidance means which is not illustrated, the piece 74 of these contact is 
guided so that it may be movable only in the migration direction of a push rod 68. Other 



http://www4.ipdl.ncipi.go.jp/cgi-bin/tran_web_cgi_eije 



2005/06/20 



JP.07- 199081, A [EXAMPLE] 



3/3 ^— V 



configurations are the same as that of the 1 st example. 

[0038] The operation is shown in the above configuration. It is maintained at the condition which 
shows a revolving shaft 54 in (A) of (A) of drawing 6 , and drawing 7 if it is set up so that 
resultant force of three compression coil springs 72 may pull since the push rod 68 is pushing 
the piece 74 of contact as shown in (A) of drawing 5 and drawin g 6 in the condition that both 
three units 66 are inserted in the optical path, and the ability of the spring coil 64 may be 
excelled, and the hook arm 58 does not affect the shutter member 45 at all. 
[0039] Supposing it extracts unit 66of one unit of arbitration, for example, center, b here, 
resultant force with three springs 72 will decrease, if ability of each compression coil spring 72 is 
set to A here and ability of the hauling coiled spring 64 is set to F — A+A+A>F and — A+A<F 
namely, — If an ability setup is carried out so that it may become A+A<F<A+A+A, when a unit 
escapes from at least one, it pulls and the ability F of a spring 64 excels, and a revolving shaft 54 
rotates, and it will rotate the hook arm 58, hooking the shutter member 45. That is, the hook arm 
58 is rotated until it is maintained at the condition which shows in (B) of drawing 6 , and (B) of 
drawing 7 . 

[0040] In this condition, the shutter plate 50 of the shutter member 45 is inserted in an optical 
path, and intercepts light. Moreover, it is the same operation even when a unit 66 falls out to or 
more two coincidence. If all three units 66 will be again inserted in an optical path, return and the 
shutter member 45 will be in the condition which shows a revolving shaft 54 in (A) of drawing 6 . 
and (A) of d rawing 7 in a free condition. 

[0041] According to such a device, even if a unit is plurality, safety is secured in case the unit of 
an arbitrary throat is exchanged moreover — since the electric shutter equipment originally 
arranged optically was used together and it has realized by the easy device — space-saving — 
and it is cheap. 

[0042] Moreover, although this example explained the breaker style 52 corresponding to three 
units, it is clear that it can be coped with by the same device also to still more numbers than 
this or a small number of units. 

[0043] Moreover, although the two above-mentioned examples mainly explained epi-illumination, 
it is completely same that it is applicable also in transmitted illumination. 

[Translation done.] 
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DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Dr awing 1] The side elevation showing the example of a configuration of a common optical 
microscope. 

[Dra wing 2] The perspective view showing the unit and the body of a microscope when carrying 
out unitization of each function of an optical microscope. 

[Drawing 3] The perspective view showing the electric shutter equipment used for the 1st 
example of the lighting system for microscopes by this invention. 

[Drawing 4] For a unit, the perspective view in which the electric shutter equipment and the 
breaker style in the 1 st example are shown, and (A) shows the condition that the unit is inserted 
in the optical path, and (B) are the perspective view showing the condition of having been 
removed from the optical path. 

[Drawing 5] The plan showing a breaker style for the electric shutter equipment in the 2nd 
example. 

[Drawing 6] (A) is drawing in which being drawing in which being the sectional view of the VI-VI 
(A) line in drawing 5 . and showing a condition when three units are inserted in the optical path, 
and the sectional view of a VI-VI (B) line [ in / in (B) / drawing 5 ], and showing a condition 
when a central unit is removed from an optical path. 

[Drawing 7] VII-VII in drawing 5 Drawing in which (A) shows a condition when three units are 
inserted in the optical path, and (B) are drawing showing a condition when it is the sectional view 
of a line and a central unit is removed from an optical path. 
[Description of Notations] 

40 [ — The spring for a return 45 / — A shutter member, 52 / — A breaker style, 54 / — A 
revolving shaft, 58 / — A hook arm, 62 / — A fin element. 64 / — Hauling coiled spring. 66 / — 
The unit of arbitration, 68 / — A push rod. 72 / — Compression coil spring. ] — Electric shutter 
equipment, 42 — A solenoid, 43 — A plunger. 44 
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DRAWINGS 



[Drawing 1] 




[ Drawing 2] 
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[Drawing^ 
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^(D^^m^)xltmf\^mzmm<^b^tzl^mmm^)^60t^ibmz\£>7\■^-)l.t<mt^^^ 

tz. a^iafriCU— tfS^IC J: l'JS?*|C^5JP,;b^a)aH^$-%•^fcL^ia^ (Fluorescence Recovery 
after Photobleaching^)^C<l: fi. m^tftnmtpt^^ly—*f-^(DmBM^\^XX>^fzlt)lZ. 

a^, ^□^^y^^^yjit?*^ Wi^(Dn^iy>xui:^^mt^m^\zit^^izidim^±ii^tz 

I*. *l*^^-A22(cJ^LT^-'>hr<»:AtL^ftx.^»lcJ:y#^(c«tfi^A<IEx.bH'5(^A^yr 

lttdi<.wmx^z^^nmw■3-3^7^oo^(ommmi^^B^z^mt^ztt<xt^omo 
^^3^ \tmnm^}^5R{tm^m)i6^-^^m^^uMmmmt^/utzm)=L-^yh. ^-§-3 

2(it°>;t^-;^35^^^f£e>/1^-;^IL-'vh>^^33(i/^-:75^-Xli^'f<7P'r'v^5^-3 

6^t/otzZ-7—o.-^yh^7jzto CtLbiL-«vh^*f*:7U— Aa)ffil#ltSf534(C|5iyolf^Z<»: 

To 

[001 2]^i:fc\ ii2ic^-rT:^'j>r-v3>ii-^jr*fey , izjiiui-ri)»-e«Sfig^^/---r!t^ 



http://www6.ipdl.ncipi.go.jp/Tokujitu/tjitemcnt.ipdl 



2005/06/20 



3/9 V 



m^x^m^xtitzm-^ikm^no^^m^h^o ^tz. ^its^tti^B^izii^M 
<r>^9^^tftt<iiixi^^(Dx\ mt,%^}mmifhtxmzm^Ri^-ria:m<&^o l^^lzo 

it^^t^^x'izh^mm.0v^!Si^mL. '7:y:^m^tm<u^ox\ ^m^m^mtoizitm^ 

(001 A}^zx=L-^:J\'^m9ytmz\tmnz7jktmw}iy^y^^ 3^mc^zti3<%xihMo m 

[001 5]LA^L'EfA<t>. ::OJ:9lwm^W-lr>•y•-a)Sfll(cJ:^jmSlWlcv■V'y^ffl5*t^illA^■r^ 

^mxit. y^xtti:^tzMWommit^oxm\ti<^t6:t>^^o z<D^oiz:$iii^<Dmm^ 
'ox^mt^^RTxit.o.--j\^^^^{zm^^mmz^^x'ii±^^mmt^zt\tx^tji 

[001 6]*fc, m^ft<]^c^S$fflL^-rlctlttM^j:«l«|o>^^^ffll^/cv^«>^^Sligl'f^1^A<^ 

[001 7l:^mBMltiii±(D^^tj:mmzl&^Xtd:^hfzt(DX\ (^3fe(Daiil5a)^m^ft*»00^ 
^^=^:L-y3.-^:/l^t^m<oimxi>^) . ^mizmW6:<:i--vh^^mz^WiLX!i^-h3-riy^r-j 

^t<mmLx.^m±^tzitxmzm(D&^tftMtm<ot6ii^^mt(DmHtfb^itLm^itt^^^ 

[0018] 

mmm^t^tzif)<D^&im'ox:^nmt. ^Mi)^hmmz^^^x<D%»±\z^ptj:<t^u 

^^^^ik=>--^)jht.mtm^^%^iko.-vm^^\zm^%n^m^t^'y^^^^ 

mi%nmmt^^=b{zm^mAmmmmi5m^^:^W(r>Mt'^ii>m^t^9\-^^ 

[0019] 

[<^ffl]R^B^3fe¥ma.-'yK/)<lifi»tt*<*(cJillft*+i^|^|c(i±(zSSIli^-\''y^^S(^<fc-pT3tK 

^\z[t.mm%^jk:^=-^y\'<Dmm.^\zMm^tmw.mmi^mm^zt\zMi^^^^^ 

[0020] 

[|IM]i'UTic3Si^li!a^#fi§Lr*fi?«(D-ll«E^j$iliB^-r'5>o 

[0021]M3(**||BJ(D|g1||»ja)^«S»fflR9WSS(CfflLNbtl-5millvA'-:/'S'gg40$^ 

[0022]Z^Dmi!lv^•:/^'SS40(ivA"V^^-X41^WLrl^€)o Z.<Diy^rv^^-7.A^ [tm 
Bfl^S(D:*:i*7'U— A^;:@^^F^^rL^^o C(Dvv;'^'<-X4l lclivu/-l'K42A<@^$Hr 

L^§o C(DVb>'-rK42li:^^>VA'43^^LTfcy. C(;):f7>vA'43fiVb/'rK42i»J(Z?l»?l 

ii®<!:vby-rh*42ANb3^ait-^«i§(4S<ta)K-ei^ilipr^.t^foru-5o vby-rK42(ziimA^ 
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Tvby-fK42'va)amA<f?±^tL'5,i::^7>v-\'43ii«<§i4M(cffi!lg^-i.c 

Za)U/\*-46a)^43$|J|Z(i. v-v-:/^^-X41 IZ@^$tlfrfE&48A<ift^^tLTfcy . Z(7)$i&48 

[0024]vu/^'K42(ziimL^c^,^ttS■^?(i.:^7>v^43^iffi!lSffll^;t344a)^^^:^lcJ;-^T 

«i^&Mlc^,/rt>$4iTL^-50r% vA'*>^M45liM3l::fct^r||^gT*^-rJ:5(33tS&7^)^^)H 
tl/c^Slc«^#^tlrl^-5o VU/'rK42lzJiS-r'S-i:(c«J:y. ^7>v-\'-43A<«igffl(^te4 
4<Z)#^*lzfctLTi3R?l{4Mlzqft?|$ti-, vA''y^SP«45A<$lli48$*'C><!:Lris]$ELrll4^2^ 

-So 

U)025]C<DJ:3^fmi<lvA''V^^M40lzSIftr§«Stt^W^j:FjBffl^«&i;^ 
[0026]M4a)(A)(C^-rj:9l^. «*«Wgar^«8«52(i. lHllE$454$:tLTt^'5o C<DIh1$s$45 

4Ii*{*7U-AlcHS*tifc$4Slf56(Cckor@l£Rrfi6lc$jpc$nri^-5)oCa)lHltE$454(D 
-igSlJ(iVU/-<K42<7)ififi§(::i4SLrfcHJ,c:(D-S«gSIJlcliixA''v^S|5*t45a)U/\*-46(z^ 

8IW^^^>V^7-A58/)<®^^*^■CL^§o-07'>^7--A58(iIsJfe«^54t-^^:■CIHl$E■r'^> 

[O027]|sl$5«]54<DffeJa8fi|iic(i. ±yjjSLiSTy3lz^^mihLfz2m(Dy^:y60a, eob^^t^ 

:7'r>S^62/)<@g$tlrL^^oC(D7-f>S^62a>T^a):7^'>60blC(i?l3Sl'Jzl-r;K^:t364 
a)-4gg|J/)<a^S^^lrl^^oC0?lo3§y3'f;H^^364(7)^teaSa5li0^^L^j:L^fiS^^S*^^:(C 

[0028]7'f>Si|62(D±:^(D7-f>60a(i,M2lr^-r35SlWtl^):J.-'>ha)-5*)(Dfi®a)J.- 

'>'$'M40i:^fflLriftltb*LrfcHJ.M4<D(A)(l*1-J:5(cfiEit(DiL^7h66A<^K(cJiA* 
;Hi*364a)#»^lcjgLriH]|E^*iy-=t*tiS<!:'Ei:ori>'5o C(7)S!^S. >:/^7-A58(iv-V':/^ 

^m5oiy/^-46t^mMiLxts^).mm->^r-j^mwi4oit&M<Dm^^umm^'5imttii^ 

[0030]ca)4^t!iT*J.-•vh66$3^^■r'5fc«)ICIL-•vh66^3feS&J:y^Lfctt^Z(i.^fL^f6 
8;b<±^07^:/6Oa;!)Nb«iraLs:7-f>^m62/)<?lo?fiy3-r;Ufite64a)M^*(Cj:yill$E-r 
t^t. M4a)(B)l::n^-rj:5lc. lal*E«l54A<7-f>|||g62<!:^lc|5l|B$*t. Ih1$e*!i54«!:- 
ft(0:7«:/^7-A58(i vA''V^SB*t45(D U/ <— 46lcS}gUr C<D |5||£$lJ-i,o C(D 

m'^.yiyy^\-^42(Dmmmiti^44im(oiB)^m)otimizm^miz^\'omz3-(Mti264 

(D:f2m.^WL^Lxts<ztx\ u/<-46itzf'7>iy^43t<^mw.m\z^^^xm^^ti^o m*>. 

\y^'^-46t-i^mzmfS.t^Jl^tz^^^r'y^m50lt%wzmx^^tft^m}S\t^o 

[0031 m\zw3t^m(DD.--jh66^mxLtzmzit. WLmeao^mzMy-oeoatrnts 

ti, :'-f>^^62&i;iH]$E*li54^^Lr»^7-A58A<Ielfe$;K'5ctlc<ky:7':/':77-A58 

itm40{A)iz7jkt^m\zm^).^mmit^44<Ditmiz^^}iy'^-^^mo{t^Wim^ 

[00323ia±a)5n^f^ffllzj;y. *{*(Dm3aa);t->. :*-:7lct«Db-r, ^Wi(DJ.-^yh^9VLtz^m 

^mw^^r^y^mu^mmLxi^^fzif). ift^mz^x^-7.vttj\ cio^^miiiv-v^:/^^© 
mmmm^m¥ittm^-^xi^^a)x^mx^i>o 
ioo33]:)!.izm2mmm^mTj^mT^mi^xmmt^o ^cfcmi mmmiztsH^totm- 
<D^wzitm-(Dmmw^^numu^tz60^^WiB^t^o 
^0034m^mmm(r>mfS.^t^^<D^m(D:l.-vHza)^lzmMmmmm52i3<i^m■r^t<. 

mvzir^t^5\z^MiH:^^\z\t-mifi3\z^P^di<t=^m^m)^-yhT6t^ 

y^)i^^-mi^^:l.-yh^4t<D3n.--J\^^^m.t^Ztt)<X^. mj^Uzia^TZf'J^-i^a 
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«lfe^J^(*30<7)J.-'>h66(66a. 66b, 66c) |ZJ*JS P^^^C«^^^fi<)g^P^««^52^WLrl^<5o 
[0036]C(7)«Hi52(7)lalfeai54li. 2oa)$ftglt56lZj:or[H]|EBl«llc3£J#$tlTlN'g)o CIO 
IsllE^54(7)TJi®lZ(i, 16C7) (A) IC^-refc5lC^aj)t70A<Jf^)?lc^*LrL^-5e C(D55iilH-70|C 

[OO37]M5IC^-r«i:5lC.@g|El|54<D±SS(C(i3O0J.:i'Vh66(cS^f£:-ri.<4SlCiBM^tl 
fc3O(7)7'f>60(60a, 60b. 60c))!)<M^:+irLN'g)o iltlb:?-f>60(Zli. 3oa)Eie=H';U 
(i:te72(72a. 72b, 72c)a)ftagglJA<*>t?@^^tLrL^'5o -nbEli=l-r;H*te720$fe5SS|J 
(Cli.lL-'>h60©^fL#68(68a, 68b. 68c) A<^^pItl^f30(D^|$>ir74(74a, 74b, 74 

c)*^^^@®^tLrtN'&o z;h.^)^it>t74ii. m7r:Lui^mp^^mz^^xwLm68a)^my5 

isiiz(7)^^ili rT^^j J:9l33grt$tlrt^§o c(7)M©1ifiE(imi ll»J.t|H|i^-e&-5o 

[0038]m±(D«fi)clCfcl^r^(7)f^ffl1&^-ro3■^a)ZL-.:yh66A<^tlC3feS&(C}iA^tlrL^-5^^ 
^TMi, mS.Um(D{A)lZ7jkt^0lzWLW68t<^m^74^WLXl^^fztb. 3O0E$il=i 

'r^Kife72a)^:^];!)<?lo3Sy(ffe=i'f;u64(7):^Slc||»-5,i:aic^^$tiTi^;K(*. [s]$E$ai54 

(A) MMlO) (A) (C^-r^Ut® (Cffi^ctl. ^-y-^T-ASSI* v-\":/^W45lCf5Ii?,|^S 
[OOSQlCCeffiSc^li-'Vh. <9Jx.li«*(7)i-'>h66b^felNfc«l:-r'5<!:s 30(D(i:t372|Ccl: 
S^Ffrixt. A+A+A>F J!)^0 A+A<F IP*, A+A<F<A+A+Ai:/d:-SJ;-5:^jaiS^^F*t 

TL^'5<7)r*fc4^(^. □.-•:/h*<i oT'tfeittcii^lcli?|o?sy (ite64(Z):^SFA<|j#y, [e]$s«ii5 

4liIs]$EL. >y':?7-A58livA'*V^aJ*t45^giol$Kt^C*<b[3]|E-r5o HI]*,7'V'^T-A58li 

[0040]Z©ttST'li. vA-y^S|5*t45a)v-V'V'$i*550li5feS&lCjiA^tl3fe^JiWf-r-So ^tz. 
3. - h66 A«20 Ja± 1^ B#(Ctt (tfcii^T't Ii] Cf^fflT'fc^) o SJt5t]^l3ZL - •:;h66)b<3 0<tt 

SA$tif-^*lilz/j:4x(*. lElfe$ft54(iM6(D(A)Si;M7a)(A)lc^-r4^@(cM''A v-^-y-SiSP 

[0041 izojc^jJffiilSiiCcfctiii, iL--:/h7&<it^r*feort. ffEa)<if(7) j.-';/h^35^-r>SI^(z 

[0042]*fcs *llfi5«IJ-C*l*3'Ofl)J.z:«>hlCj!rjj;r*iaffl«fl|52^tJfcWL/r*<. ^blCZtlcty 

^l^»*fcli^i^^fL^S|!t(Di-.:/K(C*fLT*l^l^<7)«l1ir'^^^!ar'#-50(iWf^ 

[0043]*fc. ±SB20(Dll»Jli^WR8B^^±lC«|ttL/iA<s SiaMBJ(w^JL^T4,3ifflr'#'^) 

[0044] 

mm0t^iikmM<Dmmo.-^'jHtuzm^^miztsi^x=L->yh^mc)mizm^%\zm^ 
^±^t<:$iwmm0t>-tyizt^f3^t>ih-r-^izmu^Mo zo^^^ommt. ^^^mz 

mf&t^ztt<x^^o 



[M2j5t^S«k«a)#«|^$j.:L.:/h<bLfc^t<7)a-'yhSt;Sif»«*{*^^r^«l2lo 
[M3j*l§BJlc<t-Sg«jliafflRgW^S0milim<5iJlcffllNf,n'Smili/A'«:/$3SS^^t-^1S 

mo 

im^^'immmizm^mm'^^^y^mm.tmmmmt^TriU (A)(ia.->yh*<3fe8S(^»A^F 
^iTtN'Sibtsi^^f ^^0. (B) itn.-^:^hij<iftm^i^m)9\'tshfz^m^7rsti^mmo 
im'i^2^mmizm^mwiiy^'-jmmmmmmt^7rst±mmo 

[16] (A) ii^[zfc(tsvi-vi(A)iia)BTffiia-cfey . a-D^iL-^yhtmwzmx^^xi^^}!^ 
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ta. 66— S»(DJ.-':;h. 68 • ffL#. 72-Eii!g=J'<-'Utoo 



[ail 




33 
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